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The CdS/Cu(In,Ga)S2 Interface:

Left: Evolution of the electronic surface band gap of a 
Cu(In,Ga)S2 (bottom) and a CdS (top) thin film as a function
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The main objective of this project is to 
develop an understanding of the status-quo 
and optimization potential of interfaces in 
Cu(In,Ga)(S,Se)2 (“CIGSSe”) and CdTe thin 
film solar cells. 

The work focuses on 
(I) deriving the bench mark picture for   

world-record cells,
(II) analyze state-of-the-art cells from 

industrial processes, and 
(III) aid in the troubleshooting of cells with 

substandard performance.
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By using a unique combination of spectroscopic methods a comprehensive picture of the 
electronic (i.e., band alignment) as well as chemical structure can be painted. 

Examples from Previous Work:

Objective: Approach: Systematic Combination of Spectroscopic Methods

Interfaces to be considered in the upper part of a 
conventional CIGSSe thin film solar cell

(i)  XPS
(X-ray Photoelectron Spectroscopy)

(ii) UPS
(UV Photoelectron Spectroscopy)

(iii) XAES
(X-ray Excited Auger Electron Spectroscopy)

(iv) XES*
(X-ray Emission Spectroscopy)

(v) IPES
(Inverse Photoemission Spectroscopy)

(vi) NEXAFS*
(Near-Edge X-ray Absorption Fine Structure)
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Cd2+-treated CIGSSe:
S L2,3 XES difference 
spectra of treated CIGSSe 
samples and a CdS ref.
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of surface cleaning with 50 eV Ar+ 
ions

Bottom: Schematic diagram of 
the band alignment at the CdS/   
Cu(In,Ga)S2 interface
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